KHOA HOC CONG NGHE

PONG HOA NHAM NANG CAO TiNH CHAT HUYEN PHU
“SUBMICRON CURCUMIN”
Lé Thi Hong Nhan®, H6 Thi Ngoc Swong®
©DH Bach Khoa Tp.HCM
@PH Céng Nghiép Thiee Pham Tp.HCM
Ngay gui bai: 01/6/2015 Ngay chip nhén ding: 16/6/2015
TOM TAT
Huyén phu tu do cua curcumin duoc chuén bi truc tiép tr dich trich cdn véi cach suc hoi nude & ap sut 5atm
c6 kich thudce khoang 489nm. Nham nang cao tinh chat ctia huyén ph, trong bai bao nay st dung phuong phap dong
hoa téc dd cao khong ding hoa chit hd tro co thé diéu ché duoc “submicron curcumin” c¢6 duong kinh trung binh
402nm véi tée do 1000v/p va trong khoang thoi gian 1a 30 phut.
Tw khoa: Nanocurcumin, déng hoa, nghé vang, huyén phu, kich thude hat nano.

ABSTRACT

The free suspension of nanocurcumin was directly prepared from alcoholic extracts with steam injection. The
smallest diameter of the “submicron curcumin” was about 489nm in the case of steam pressure of Satm. For
increasing the quality of nanocurcumin suspension, the high-speed homogenization technique, 1000rpm and
30minutes, was applied. The results showed that the particle size was obtained approximately 402nm.

Keywords: Nanocurcumin, homogenization, Curcuma Longa L, suspension, nanoparticle size.

1. GIOI THIEU

Nghé vang 1a mot loai dugc thao thién nhién co6 tu lau doi va duoc st dung rong rai trong
nhiéu linh vuc nhu y hoc, m§ pham, thuc pham... Trong d6 thanh phan quan trong nhat mang lai
hoat tinh sinh hoc cao cho nghé la curcumin. Tuy nhién curcumin c¢6 d6 hoa tan va dd phan tan
trong mdi truong nudc thap do d6 kha ning hap thu vao co thé kém. Tinh chat nay da lam han
ché dang ké kha nang ung dung cua curcumin trong thuc té. Nham nang cao gia tri sir dung cta
curcumin, cac nhoém nghién ctu trén thé gidi di va dang nghién ciu cai thién do tan va do phan
tan cda curcumin trong moi truong nudc theo dinh hudng cua cong nghé hat nano.

Tinh chat vat ly va quang hoc cua vat liéu nano khéc biét so véi vat liéu co kich thude 16n.
Nhiét do nong chay vat liéu & kich thudc nano gidam dang ké so voi vat liéu dang khoi. Do ¢6
kich thudc nhé nén vat liéu nano thé hién tinh chat tu, quang, dién dac biét, vi vay ching duoc
g dung nhiéu trong liéu phap chita bénh nhu chan doan va ghi nhan hinh anh, dic biét 1a phat
hién cac khdi u [1]. Vi vat liéu nano co nhiing tinh chat quan trong nhu vay nén cac nha nghién
ctu da dua vao nghién cuu cac hat curcumin dua trén kich thudc nanomet.

Curcumin co nhiing hoat tinh sinh hoc chu yéu nhu khang oxy hoéa [3, 8], khang viém [4,
6], chong dong mau, chong ton thuong té bao [5], khang virus [2], chng binh tiéu duong, chong
nhiéu loai ung thu [7, 9]...

Kich thudc hat giam xudng nano nén phu hop kich thudc khe hé va 16 trén thanh té bao va
md, do d6 curcumin dé dang di chuyén vao co thé con nguoi.

2. THUC NGHIEM

Huyén phu “submicron curcumin” sau khi suc hoi nudc dugc dem khédo sat voi may d6ng
hoa téc do cao SY, danh cho quy md pilot, toc dd max 11000 rpm tai phong thi nghiém hitu co —
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Kich thudc cua hé phan tan duoc xac dinh béng thiét bi do phan bo kich thudc hat DLS
(Dynamic light scattering) sir dung may Horiba LA 920 tai phong thi nghiém trong diém qudc gia
— Vit liéu Polymer & Composite. Do DLS ciing dong thoi st dung may Philip E. Plantz, PhD &
truong Pai hoc Can Tho. Chup SEM st dung may JFM-7401F & Vién Khoa hoc va Cong nghé.
Phan tich TEM duoc thuc hién tai Phong Thi Nghiém trong diém quéc gia — Vat liéu Polymer &
Composit.

3. KET QUA VA BAN LUAN

Theo nhu nghién ciru trude, huyén phu tu do ctia curcumin duge chuan bi truc tiép tir dich
trich con véi cach suc hoi nudc & ap suat Satm c6 kich thudc khoang 489 nm. Tuy nhién kich
thudc hat con 16n va phan bd hat chua duoc dong déu. Do vay, phuong phap dong hoa nhim
nang cao tinh chat cta “submicron curcumin” duoc tién hanh.

3.1. Khio sat yéu t6 toc do dén kich thwéc hat sau dong héa

Sau qua trinh khao sat dong hoa theo cac toc do 1000v/p, 1750v/p, 2000v/p , két qua thu
duoc nhu sau:

Véi tbe do 1000v/p, két qua thu duoc huyén phu véi duong kinh trung binh hat 422nm. Khi
tang toc do 1én 1750v/p va van gitt nguyén thoi gian, két qua thu duogc huyén phu véi duong kinh
trung binh hat 1a 660nm.Tiép tuc tang toc do 1én 2000v/p thi xay ra tach pha va cac hat két lai
trén thanh thiét bi. Do vay, toc d6 khi dong hoa trén thiét bi SY nay khong nén ting qua cao.

(a) Trude dong hoa (b)Sau dong hoa toc do 1000v/p
Hinh 1. Phan bd duong kinh hat cta huyén phu trudc va sau dong hoa trén may SY

Phan b6 duong kinh hat cia huyén phu curcumin trudc va sau khi dong hoa véi téc do
1000v/p trén may SY duoc thé hién trén hinh 1. Trudc dong hoa, kich thudc hat tap trung & ving
0,1 - Tum (kich thudc trung binh hat 498nm), va c¢6 thém vung véi kich thudc hat khoang
100pum. Tuy nhién, sau khi dong hoa chung t6i thay rang ving c6 kich thudc 16n (100um) khong
con nita, kich thudc hat trung binh giam xudng chi con 422nm, van con ton tai hai ving c6 kich
thudc 16n & khoang 10pum va 50pum nhung khong dang ké.

Khi dong hoa véi tbe d6 1750v/p, két qua duoc thé hién trén hinh 2

[FEEEEN
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(a)Truée dong hoa — (b)Pong hoa voi toc do 1750v/p
Hinh 2. Phan b duong kinh hat cua dich trudc va sau khi dong hoa trén may SY
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Theo két qua do DLS, khi dong hoa véi toc do 1750v/p trén may SY, kich thudc trung binh
hat 16n 1én (660nm), ving kich thudc 100pm van con va chiém phan traim cao hon (30%), so voi
trudc dong hoa ving nay chi chiém 20%. Véi cac két qua trén thi toc do cang 10n, kich thudc hat
tao ra cang lon. Co thé noi rang, toc do cang 16n thi kha nang két dinh cac hat lai voi nhau cang
cao. Va toc do khi cao qua s& dan dén két qua bi pha mau, nong do curcumin bi giam xudng rat
nhiéu. Tuy nhién c6 thé du doan rang qua trinh dong hoa it nhiéu anh hudng boi yéu td nong do,
do d6 khao sat tiép theo 1a vé yéu to ndng d6 va khao sat véi téc d6 1000v/p.

3.2. Anh huéng yéu t6 nong do dén kich thuéc hat sau dong hoa

Yéu to nong do rat quan trong trong quy trinh ché tao huyén phu “nanocurcumin”, vi 18
phai thu duoc nong do cao nhat dé dat hiéu qua vé kinh té cling nhu gia tri vé méat khoa hoc. Do
do yeéu to vé nong d6 da duoc khao sat.

Sau khi khdo sat voi cac yéu to nong do huyén phu (CLS), két qua duoc thé hién 6 bang 1.

Ban dau, khi dem dong hoa huyén phu c6 kich thudc trung binh la 461nm va nong do
0,33g/l thi huyén phu thu duoc c6 duong kinh trung binh hat 1a 921nm va c6 nong d6 0,317g/l.
Trén hinh 3, véi mirc ndng d6 nay thi kich thudc hat cia mau sau dong hoa khong giam ma bj két
tu lai v6i nhau, kich thudc trung binh hat cao (921nm) va xuat hién cac ving co kich thudc tir 10
— 100pum. Nhu vay, voi huyén phu c6 nong do cao, khi dong hoa cac hat s& chuyén dong lai gan
nhau va dé dang két tu lai.

Bing 1. Két qua sau dong hoa ¢ cac ndng do6 khac nhau trén may dong hoa SY

Mau | do(nm) | Cis(g/) | d(mm) | Cs(g/)
1 461 0,33 921 0,317
2 489 0,16 540 0,152
3 489 0,144 422 0,124
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(a)Huyé‘n‘ phit truée dong  (b)Huyén phit sau dong héa
hoa co nong do 0,33g/1

Hinh 3. Phan b duong kinh hat cta huyén phu (0,33g/1) trudc va sau dong hoa trén may SY
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(a) Huyé]q phit truée dong  (b)Huyén phit sau dong héa
hoa cé nong do 0,16g/1

Hinh 4. Phan b6 duong kinh hat cta huyén phu (0,16g/1) trudc va sau dong hoa trén may SY

Tiép tuc dong hoa véi huyén phu c6 nong do thap hon (0,16g/1) va duong kinh trung binh
hat ban dau la 489nm thi két qua thu duoc c6 nong do 0,152g/l va duong kinh trung binh hat 1a
540nm, vung c6 kich thudc 16n (100pm) di bién mat va chi xuat hién lai viung co kich thudc
khoang 10um (Hinh 4).

Tiép tuc dong hoa huyén phu c6 nong do 0,144/l va duong kinh trung binh hat 489nm. Két
qua thu duoc huyén phu c6 nong do 0,124g/l va duong kinh trung binh hat 1a 422nm (hinh 5).
Tuy nhién van con ton tai hai ving c6 kich thudc 1on ¢ khoang 10pum va 50pm nhung rat nhod
khong dang ké. Chung tdi chi khdo sat dén muc nong do nay vi 6 nong do thap hon thi khong ¢
y nghia.
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(a)Huyé‘n‘ phit truée dong (b)Huyén phit sau dong héa
hoa co nong do 0,144g/1

Hinh 5. Phan b6 duong kinh hat ctia huyén phu (0,144g/1) trude va sau dong hoa trén may SY

Nhu vay qua khao sat voi ba mirc ndng do thi thdy rang néng do cang nho thi qua trinh
dong hoa cang tét, kich thudc trung binh hat dat dugc cang nho va mic do phan bb cang dong
déu. Voi nong do 16n thi khi dong hoa da khong lam cho kich thudc hat nho lai ma kich thudc lai
16n hon so véi trude khi dong hoa.

C6 thé néi rang khi nong do cang cao thi khoang cach giita cac hat thu nho lai va khi khuay
v6i tbe dd nhanh 1am cho cac hat dé dinh lai véi nhau tao nén kich thudc 1én. Nhu vay voi néng
d6 0,144/g/l thi thich hop nhat dé dong hoa, vi vira cho kich thudc trung binh hat nho, phan bd
dong déu va lai 1a mic ndng do cao nhat co thé. Tuy nhién kich thudc trung binh hat & day con
16n nén chiing t6i khao sat thém vé yéu t6 thoi gian.

3.3. Anh huéng yéu té thoi gian dén kich thwéc hat sau dong héa
Sau khi dong hoa véi thoi gian 30 phut, 60 phut, két qua thu duoc nhu sau:
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Khi dong hoa véi toc do 1000v/p trong khoang thoi gian 1a 30 phut ciia mau c6 nong do la
0,144¢g/l va duong kinh trung binh hat 1a 489nm thi thu duoc dich huyén phu co6 kich thudc hat 1a
422nm véi nong do 1a 0,124g/1.
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(a)Dich dong héa 30 phiit (b) Dich dong héa 60 phiit

Hinh 6. Phan b6 duong kinh hat cta dich sau dong hoa trén may SY theo thoi gian

Véi thoi gian dong hoa 1a 30 phut, chung t6i nhan thay rang kich thudc hat phan bd rat
dong déu, duong kinh hat giam dang ké so voi huyén phu truéc dong hoa (hinh 6a). Néu dong
hoa tiép tuc thi co thé s& giam kich thudc hat nhung mtic dd phan bd c6 thé bi anh hudng. Do do
chung t6i chon khoang thoi gian cach xa (60 phit) xem su anh hudng. Két qua cho thay, sau khi
tiép tuc dong hoéa huyén phu thém 30 phut nita thi duong kinh trung binh hat giam dén mirc
382nm (hinh 6b) nhung mirc dd phan bb khong dong déu, ving c6 kich thudc 16n(10pum) rong ra.
Nhu vay néu ctr dong hoa tiép tuc thi kich thudc hat s& giam xudng nhung dong thoi ciing két tu
thém nhiéu hat c6 kich thuéc 16n hon.

3.4. Khao sat yéu t6 nhiét do

Qua qua trinh khao sat, két qua khi dong hoa trong diéu kién lam mat bang nudc da (230C)
thi kich thudc trung binh hat nhé hon va dong déu hon so véi diéu kién phong. Tuy nhién dong
hoa ¢ toc d6 cao hon van co két qua khong t6t nhu o téc d6 1000v/p. Két qua thé hién qua cac két
qua do DLS.

Theo két qua DLS, khi dong hoa huyén phu curcumin c6 duong kinh trung binh hat 1a
489nm trong thoi gian 30 phut véi toc d6 1000v/p véi dieu kién & nhiét do phong thi duong kinh
trung binh la 422nm. Nhung khi dong héa huyén phu trén cung thoi gian cung téc d6 nhung &
diéu kién lam mat thi duong kinh trung binh hat dat 402nm va vung co6 kich thudc 1on hau nhu da
bién mat (hinh 7). Diéu nay co thé giai thich, khi dong hoa ¢ diéu kién thuong thi khi may hoat
dong sinh nhiét, huyén phu nong 1én va dé két tu lai voi nhau hon. Nhu vay khi dong hoa trong
diéu kién lam mat thi han ché duoc diéu nay nén qua trinh dong hoa sé& t6t hon.
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(a) Nhiét do phong (b) Lam lanh
Hinh 7. Phan b duong kinh hat theo nhiét 6 khi dong hoa & toc dd 1000v/p trén may SY
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Tuong tu khi dong hoa voi toc dd cao hon, khi dong hoa ¢ nhiét do thuong thi duong kinh
hat 16n hon rat nhiéu so voi déng hoa & diéu kién lam mat. Két qua duoc thé hién trén hinh 8.
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(a) Diéu kién thuwong (b) Diéu kién lam mat
Hinh 8. Phan b6 duong kinh hat theo nhiét 46 o toc do 1750v/p trén may SY

Khi dong hoa & diéu kién lanh c6 duong kinh trung binh hat kha nhé (427nm) nhung & diéu
kién thuong thi duong kinh trung binh hat 1a 660nm. Tuy nhién két qua ¢ diéu kién lam mat thi &
tbc d6 nay van 1on hon va phan bd hat khong déu so voi khi dong hoa ¢ tbe d6 1000v/p & diéu
kién thuong. Nhu vy, diéu kién toi uu khi sir dung may dong hoa hiéu SY la huyén phu dem
dong hoa c6 nong do 0,144g/l, téc do dong hoa 1000v/p, thoi gian dong hoa 30 phut va ¢ diéu
kién lam mat.

Sau day la két qua chup TEM va SEM cua mau dong hoa & toc do 1a 1000v/p c6 ndng dod
0,124¢/1 va duong kinh trung binh hat 1a 402nm (Hinh 9).

s e 9.
(a) Anh SEM (b) Anh TEM
Hinh 9. Hinh SEM va TEM ctia mau curcumin sau dong hoa

Két qua khi chup SEM (hinh 9a) thi kich thudc & khoang 350 - 400nm. Va trén hinh TEM
(hinh 9b) thi ta thiy rd nhan bén trong cua hat co kich thuéc khoang 300nm.

4. KET LUAN

Qua nhiing két qua nghién ctu trén may dong hoa tdc d6 cao SY. Két qua thu duoc co do
lap lai cao. O day, kich thudc trung binh hat ctia curcumin sau khi dong hoa trén may SY c6 thé
giam dén 382nm, tuy nhién phan bd khong déu. Kich thudc trung binh hat ctia huyén phu
nanocurcumin sau déng héa c6 thé dat duoc 402nm, phan bd rat déu khi déng hoa trong diéu kién
lam mat & toc do 1000v/p trong khoang thoi gian 1a 30 phut. G day hoan toan khong st dung hoa
chat hd tro tuy kich thudc ¢ hoi 16n nhung an toan khi sir dung.
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